



VACCINATION AGAINST POLIOMYELITIS WITH ATTENUATED LIVE VIRUS.
By Dorothy M. Horstmann, Joyce V. Deutsch, Joseph L. Melnick, and
John R. Paul.
The purpose of this study is to procure a long-lasting immunity to polio
and to develop an immune state of good protective quality. Heretofore, the
Salk vaccine, a formalinized virus preparation, has been used; and it has
been shown that this does not immunize the gastrointestinal tract itself
although antibodies are produced. Sabin, using rodent-adapted virus, im-
munized orally. His subjects produced antibodies, but no illness occurred
nor did any viremia.
The latter work suggested this study and the authors fed attenuated live
virus to a group of individuals already possessing antibodies so that they
could study the mechanism of reinfection. Type 3, Leon KP 34 poliovirus
prepared by Sabin was used and large and small quantities were admin-
istered to subjects possessing either natural or Salk-induced antibodies.
Throat swabs, stool specimens and blood samples were taken. Both neutral-
izing and complement-fixation type antibodies were present, and neither
clinical disease nor viremia occurred. Virus was excreted in the stool in all
cases, but positive throat cultures were obtained only when large doses of
virus were given. Interestingly enough, excretion of virus lasted longer but
at much lower levels in the Salk resistant individuals than it did in those
possessing natural antibodies. No close correlation between the level of
neutralizing antibodies and re-infection was found, however. Moreover, the
excreted virus was still relatively avirulent with regard to humans, even
though its virulence did increase somewhat. This fact, together with the
lack of viremia, suggests a possible mode of differentiation of virulent from
avirulent forms.
Tissue cultures grew some non-neurotropic types of virus, and it seems
possible that a like form may be developed for a safer vaccine. In any case,
the studies made thus far indicate that the gastrointestinal tract plays an
important part in immunity and that the Salk vaccine plus oral administra-
tion of attenuated live virus leads to a more durable immune state.
J. A. O'NEILL
INSTRUMENTAL METHODS OF FETAL ELECTROCARDIOGRAPHY. By E. H. G.
Hon.
Advances in medical care during the past two decades have resulted in a
marked reduction of maternal mortality, whereas the reduction in stillbirths
and neonatal mortality has been minimal. Many of the causes of perinatal
death find a common basis in fetal anoxia, and if significant gains are to be
made, a reliable means of determining fetal distress must be found.
The present study is concerned with the use of the fetal electrocardio-
gram for the recording of fetal heart rates throughout labor in order objec-
tively to determine normal limits. In late labor there is often a marked slow-
ing of the fetal heart rate with a prompt return to normal after a uterine
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contraction: it is during this period that the first signs of fetal distress are
often noted. This may be indicated by an abnormally low rate, or as an
excessively long period before the fetal heart rate returns to normal. Abnor-
malities of fetal cardiac action may also be detectable in electrocardiographic
configuration changes.
Another use of the present equipment is to detect fetal viability in cases of
threatened abortion, questionable incomplete abortion, prematurity, and in
cases where the obesity of the patient makes the use of the stethoscope
unsatisfactory.
The current equipment allows the cancelling of the maternal complex
which is present on the anterior abdominal wall together with the fetal
electrocardiogram; and the recording of a separate fetal electrocardiogram
makes it possible accurately to record the fetal heart rate by means of a
decade counter.
The absence of clearly defined criteria for "fetal distress" point up the
need for an extensive study of the fetal heart rate throughout labor, and
during which there is correlation with the type of presentation, amount of
cervical dilatation, force of uterine contraction, etc.
In an average labor, there are about 150,000 pulse intervals to be related
to about 150 contractions. With current manual methods, it takes about
150 hours of technicians' time to process the data. To facilitate the study of
this material, a semi-automatic data reduction system is being developed as
part of the proposed comprehensive study.
It is hoped that this work will lead to a further understanding of fetal
distress and hence to a reduction in perinatal mortality. JACK LEVIN
A ROLE OF ERYTHROCYTES IN HOST DEFENSE. By Robert A. Nelson, Jr.
Continued investigations have been performed following the hypothesis that
erythrocytes function as opsonizing agents in 7ivo and therefore may be
considered as a part of the host's mechanism for defense against microbial
invasion.
The manner in which erythrocytes enhance phagocytosis of bacteria by
circulating phagocytes was exemplified in a film prepared with the collab-
oration of Dr. R. Robineau at Hospital St. Antoine in Paris. The chief
features of the film may be summarized as follows:
1. A washed suspension of Micrococcuts aureus was added to a suspen-
sion of freshly collected human blood which had been defibrinated by shak-
ing with glass beads. Within 15 minutes greater than 90 per cent of the
bacteria had become adherent to the erythrocytes. This reaction has been
termed "immune-adherence" since related experiments have shown that
both antibody against the bacterium and complement are essential as sensi-
tizing substances. Further, only erythrocytes from man and monkey react to
any significant extent with a wide variety of presensitized micro-organisms,
e.g., starch granules, Diplococci, Salmonella and Shigella, Mycobacteria,
Rickettsia, and certain viruses. Finally, evidence has been obtained which
suggests that immune-adherence takes place in vivo in monkeys and there-
fore by analogy in human beings.
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2. Observations were made of phagocytosis of the adherent bacteria. The
ease with which the phagocytes engulfed the adherent staphylococci was
remarkable when compared with engulfment of single or agglutinated bac-
teria which were floating free in plasma.
3. There was no phagocytosis of erythrocytes.
4. Numerous examples were noted of two or more erythrocytes attached
to one bacterium or to a small clump of bacteria. This clumping of erythro-
cytes has since been examined in detail and a technique developed for simple
measurements of immune-adherence by visual observations of "agglutina-
tion" of the indicator erythrocytes. This technical development has been
particularly useful in assays for immune-adherence with viruses.
Immune-adherence would appear to have two main applications: (a) in
immunological assays in vitro for antibody to a variety of particulate anti-
gens including viruses, and (b) in studies designed to demonstrate the
sequence of events which are induced upon invasion of the human host by
bacteria and perhaps by viruses. As yet no definitive studies have been per-
formed upon factors or disease states which might adversely affect the
reactivity of the erythrocyte as an opsonin. It would seem, however, that
the red cell may be added to the list of substances which should be studied,
particularly in those disease syndromes which are characterized by a high
susceptibility to bacterial or viral infection. M. LOTZ
ANATOMY SEMINAR
November 13, 1956
FACTORS INFLUENCING THE MOVEMENT OF THE POLYMORPHONUCLEAR
LEUCOCYTE. By M. M. Lotz (from the Sir Wm. Dunn School of Pathology,
Oxford, England).
The remarkable ability of the polymorphonuclear leucocyte to exhibit
chemotaxis and phagocytosis is a phenomenon that has been extensively
studied, intensively investigated, but, on the whole, little understood. It had
been reported that calcium, serum, and complement were necessary for
chemotaxis to occur in leucocytes, and that substances such as citrate, azide,
fluoride, and cyanide could abolish the chemotactic response without impair-
ing the motility of the cell.
In the present work some of the factors that are alleged to influence
chemotaxis and phagocytosis were investigated. The method used for study-
ing chemotaxis and phagocytosis was a photographic trace technique in
which human polymorphonuclear leucocytes, isolated from a drop of blood
obtained by a finger prick, were allowed to move between a slide and cover-
slip and their movement relative to a test object was recorded photogra-
phically. A chemotactic response was shown by a polarization of the traces
made by the leucocytes in the vicinity of the test object which was a small
clump of Staph. albus.
Experimental results indicate that the polymorphonuclear leucocyte can
chemotax and phagocytose in solutions devoid of complement or serum, or
in media with very low concentrations of calcium and magnesium to which
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sizable amounts (15 mg%o) of ethylenediaminetetracetic acid were added in
order to chelate divalent ion present as impurity. The ability of this cell to
remain motile for as long as four hours in solutions devoid of glucose pro-
tein, fatty acids, or any available energy supply suggests that the cell has an
intrinsic energy store, presumably glycogen. It is not possible to suppress
chemotaxis in the polymorph by using enzyme inhibitors such as fluoride,
azide, cyanide, iodoacetate, or pyrophosphate. Chemotaxis is suppressed
only when motility is suppressed, that is, under conditions toxic to the cell.
The ability of the polymorphonuclear leucocyte to chemotax and phago-
cytose in solutions containing 0.011 molar sodium cyanide and 0.005 molar
sodium fluoride suggests that this cell's survival is not acutely dependent on
an oxygen supply. Further studies on the oxygen requirement using the
new micro-electrode apparatus for oxygen determination devised by Harris
indicate the following interesting features: The oxygen uptake of this cell
is independent of the oxygen tension of the ambient medium; even in media
containing very high concentrations of oxygen, the polymorph utilizes pri-
marily (ca. 90 per cent) the anaerobic (Embden Meyerhof) mechanism to
metabolize glucose; in media with no measurable concentration of oxygen
the polymorph remains viable for periods of time similar to its viability in
aerobic media. It is concluded that, in all probability, the polymorphonuclear
leucocyte is a facultative anaerobe. Convincing proof rests, of course, on a
demonstration of a "Pasteur Effect" which, because of technical difficulties,
has not yet been demonstrated with desired accuracy. Intuitively, however,
it seems unlikely that one could explain this prolonged anaerobic viability
by assuming that the cell is acquiring an oxygen debt.
Additional studies indicate that the polymorph can withstand decreases in
tonicity of up to 125 milliosmoles and increases in tonicity of up to 500
milliosmoles when these increases are produced by substances, such as urea,
which enter the cell. When hypertonicity is produced by substances which
do not enter the cell, such as mannitol, sucrose, or sodium chloride, in-
creases of 125 milliosmoles can be withstood. Finally, repeated studies in-
dicate that the phenomenon of negative chemotaxis is as yet unsupported.
M. M. L.
PHI DELTA EPSILON LECTURE
November 28, 1956
TISSUE TRANSPLANTATION. By Gustave Dammin, Pathologist-in-chief,
Peter Bent Brigham Hospital, Boston, Massachusetts.
It has been noted that the same relation exists between kidney, skin, spleen,
lung, liver, and other organs with a large amount of stroma inasmuch as
they are able to be homo-transplanted. It is believed that there is an anti-
genic relation between them and that homografts are rejected on an immune
basis. Kidney disorders often necessitate transplantation, so this organ has
been studied as well as skin since the latter acts like renal tissue and is more
easily handled.
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The uremic state has been studied as a possible altered immune state and
this was the common denominator in most of the cases used. Differences in
blood groups and sex had no effect on the survival of grafts. Renal homo-
grafts which were rejected exhibited progressive loss of tubular lumina,
appearance of red blood cells in glomeruli, and infiltration of plasma cells
and lymphocytes around glomeruli and small vessels, producing an arteritis
suggestive of an immune response. Kidneys which were accepted for any
length of time showed normal glomeruli and tubules spread somewhat by
edema fluid. Occasionally, atherosclerotic changes were seen throughout the
body after kidney homografts.
Skin grafts were performed on the anterior surface of the forearm so that
they could easily be examined using a stereoscopic microscope. Periodic
biopsies were also performed. Homograft of skin to a normal person ex-
hibited petechiae and sloughing within nineteen days. An autograft and
homografts with and without cortisone were received well by a uremic
patient. Patches which were rejected by patients showed degeneration and
absence of elastic fibers in the interval between the graft and the recipient
bed. The absence of smooth muscle is also a sign of rejection. Before de-
struction of a graft there is an infiltration of plasma cells, lymphocytes, and
some eosinophils, and blockage of this infiltration by means of a filter can
delay the rejection. Uremic and agamma-globulinemia patients are capable
of the latter type of cellular response, but grafts persist in these individuals,
indicating that there is some alteration of the immune response to allow
acceptance. This is the case in burn patients as well where a survival of
dermis and epidermis is seen. These people are capable of cellular response
and antibody production, and if one cannot find a fault in this, perhaps it is
due to a reduced reactivity to the antigen-antibody complex. Complement
level and alterations in properidin are in the process of being studied with
the hope that more information may be gained in this regard.
J. A. O'NEILL
NU SIGMA NU LECTURE
December 4, 1956
AUTO-IMMIUNE HEMATOLOGIC DISORDERS. By William Dameshek, Di-
rector, Blood Research Laboratory, New England Medical Center, Boston,
Massachusetts.
The study of immunological hematology may be divided into several stages.
First was the era of basic preliminary studies, including the discovery of
"alexin" by Bordet and an isohemolysin in goats by Ehrlich. Then came the
discovery of blood groups by Landsteiner, an autohemolysin in paroxysmal
cold hemoglobinuria by Landsteiner and Donath, hemolysins in hemolytic
anemia, auto-agglutinins in acquired hemolytic anemia, hemolytic spleno-
megaly, and therapeutic splenectomy, etc. About 1937, Schwartz and
Danesh showed in two of three cases of a peculiar poikilocytic anemia that
unheated (56°/hr.) serum lysed RBC's of all groups and that when the
anemia improved, the hemolysin disappeared. Subsequently, experimental
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immunohemolytic anemias were produced in laboratory animals. Increased
hypotonic fragility and spherocytosis were characteristic. A period of rapid
development followed in which Rh factor and isohemolytic disease, new
methods for antibody detection, etc., were studied.
There are two types of hemolytic anemias, congenital, carrying an intrin-
sic defect, and acquired. RBC's normally undergo destruction in the body at
a constant linear rate. If a defect-producing increased fragility is present,
this rate is exponential. The concept of acquired autohemolysis envisions
RBC's with surface altered by chemicals, infection, etc., and not "recogniz-
able" to antibody-producing elements. Cells weakened by the concomitant
attack of antibody undergo lysis at an increased rate due to physical trauma,
trapping by the spleen, etc.
Therapy for iso-immune anemia (Rh) is exchange transfusion, as Ab is
only present via passive transfer. Conversely, auto-immune anemias are self-
perpetuating. Primary therapy is directed against the R.E. system (HN2,
ACTH, Steroids). Thus, good results were seen in 37 of the first 40 cases
treated. In only 8 cases was splenectomy required.
It has recently been demonstrated that plasma from idiopathic thrombo-
cytopenic purpura patients injected into normals reduces the platelet count.
Similarly, after multiple platelet transfusions, survival time is progressively
shortened. In certain cases quinidine has been implicated as a haptan. It
is suggested that thrombotic thrombocytopenic purpura and lupus erythema-
tosis may be immunologic disorders. N. R. MORRIS
NEUROLOGICAL STUDY UNIT
December 4, 1956
NEW DEVELOPMENTS IN NEUROCHEMISTRY. By David Nachmansohn,
Associate Professor of Neurology, College of Physicians and Surgeons,
Columbia University, New York.
Early formulations of the hypothesis of neurohumoral transmission held
that acetylcholine (or epinephrine) was released at the synapse and acted as
an intercellular "messenger" molecule across the synapse. Yet this junc-
tional mechanism bore little relation to the known changes in membrane
polarity and ion permeability associated with impulse propagation along
the axon. In recent years, however, Dr. Nachmansohn and his co-workers
have formulated and established a modified humoral theory which gives
hope of integrating the observed polarity changes, ion movements, and
molecular events in impulse propagation and transmission.
In the new conceptual scheme the action of acetylcholine is not an inter-
but an intracellular process occurring within the conducting membrane.
The action of acetylcholine is believed to be mediated by four protein mole-
cules in the membrane. Two of these proteins, acetylcholinesterase and
choline acetylase, are well known and widely studied enzymes, whereas
relatively little is known of the structure and properties of the other two,
the acetylcholine storage protein and the acetylcholine receptor protein. The
change in membrane permeability during conduction may be caused by a
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change in the configuration of the receptor protein molecule as it binds
acetylcholine. All four proteins, as they react with acetylcholine, are be-
lieved to hold the molecule temporarily at similar binding sites. This site
consists of an anionic portion which binds the cationic nitrogenous end, and
an esteratic portion which binds the ester group of the acetylcholine
molecule.
Dr. Nachmansohn's recent work on the four protein system is of great
theoretical and practical interest. The deadly alkyl phosphate "nerve gases,"
such as DFP (diisopropyl fluorophosphate) are known to act by inhibiting
acetylcholinesterase. Apparently, DFP blocks the enzyme by firmly phos-
phorylating it at the esteratic site which, normally, binds the acetyl group of
acetylcholine. Working from this hypothesis, a compound, PAM (2-
pyridine aldoxime methiodide), was designed and produced to occupy the
binding site, displace the alkyl phosphate (DFP), and break it free from
the enzyme molecule. PAM, though it vigorously displaces DFP, is itself
rapidly metabolized off from the binding site, leaving the way clear for nor-
mal activity. Reactivation of acetylcholinesterase with PAM causes a dra-
matic, life-saving reversal of DFP poisoning in experimental animals. Al-
though it has not yet been tested for human use, PAM gives every promise
of being an effective antidote for military use and for the increasingly
numerous cases of accidental DFP poisoning of agricultural workers who
use it as an insecticide.
ROGER P. ATWOOD
December 7, 1956
FOLLOW-UP STUDIES IN MITRAL VALVULOTOMY. By Professor Kenneth
Donald. University of Birmingham, England.
A small series of cases of young adults was studied preoperatively, and six
months and two years postoperatively with respect to clinical improvement
and cardiac and respiratory dynamics. Cases were evaluated by three inde-
pendent clinical interviews and their disability graded. Cardiac catheteriza-
tion and ventilatory studies were used to assess cardiorespiratory function.
Of the 28 patients who completed the study, in 9 there was considered to
be clinically excellent results, 11 very good, 5 good, and 3 poor or unim-
proved by the operation. Of the 10 patients who had had one or more epi-
sodes of failure, 5 were judged to show excellent results, 3 good, and the
remaining 2 were not helped.
Oxygen uptake and pulmonary ventilation fell to normal levels in the
first postoperative study. Pulmonary arterial and pulmonary capillary
pressure were also decreased at this time. At the two-year follow-up there
was a general tendency for these values to rise above the levels found at the
end of six months, and pulmonary arterial pressure in exercise was found to
rise to abnormal levels. The cardiac index was found to be lowered in the
postoperative studies. The paradox of the persistence of the clinical status
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BIOPHYSICS-ZOOLOGY SEMINAR
January 10, 1957
THE TIME OF SYNTHESIS OF DESOXYRIBONUCLEIC ACID: TRACING LABELED
CHROMOSOMES THROUGH CELL DIVISION. By J. Herbert Taylor, Professor
of Botany, Columbia University, New York, New York.
Little has been added to our knowledge of chromosome structure since
the early 30's when Belling postulated that the chromosome consisted of a
group of 2500 chromomeres and proposed a model for duplication and
crossing over. A significant advance was made in 1948 when Vendrely and
Vendrely found that the amount of desoxyribonucleic acid was equal in
similar nuclei, that an average amount of DNA is present in the cells of
the same tissues, and that cells of diploid somatic tissues had twice the
amount in haploid sperm.
Two techniques are available for the detection of DNA in cells, photo-
metric measurements (Caspersson) and Feulgen dye (Porter). Combining
phosphorous labeling with these methods has shown that the DNA in a cell
is increased during interphase (eight hours before metaphase, the time
varying in different tissues) rather than being laid down at a constant rate
during the whole division cycle of a cell. The amount of incorporated
labeled material may be measured by counting the developed "grains" on
an autoradiographically exposed emulsion layer over the fixed and stained
cells. An advantage in the method is that the pattern of the grain image may
be compared directly with the underlying Feulgen-stained chromosomes.
DNA is turned over at such a slow rate in the cell that the labeled DNA
will remain with the same nucleus. Mazia and Plaut reported that when
carbon-labeled chromosomes are duplicated, one set of the daughted
chromosomes is labeled, the other not. Unfortunately, however, the carbon
label resolution on film is not good and the grains are scattered on the
image.
In the present study made at the Brookhaven Laboratories, tritium was
used for labeling since the low-energy beta particle gives good resolution in
the emulsion. Working with very active material (3000 puc/ml), growing
roots of broad bean, Vicia faba, were left in a thymidine solution for eight
hours. (Thymidine was used since the tissues normally contain no thymi-
dine and therefore it is utilized immediately in DNA synthesis.) The roots
were then put in colchicine to allow nuclear reduplication with arrested cell
division. Polyploid nuclei resulted, tetraploids after one DNA synthesis
and octoploids after two. Following the first chromosomal division (syn-
thesis from labeled precursor), both daughter chromosomes are labeled,
but after going through a reduplication cycle without the labeled precursor,
one of the daughter chromosomes is labeled, the other not. The fact that
some of the chromosomes showed both radioactive and inert areas was
attributed to sister-strand exchanges. The frequency of exchange in some
of the tissues was as great as one per chromosome per division cycle. No
chromosome breakage was noted although the cells had taken up large
amounts of labeled tritium.
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This evidence of DNA synthesis supports as a theoretical chromosomal
model, a ribbon in which the edges and center contract at different rates in
order to permit coiling into a tube-shaped helix. The core is undefined
material, with the outer edges consisting of DNA threads attached to it.
Labeled thymidine and colchicine experiments have been carried out in
addition on two liliaceous plants and Crepis with approximately the same
results.
GEORGE E. WATSON
BIOPHYSICS DEPARTMENT, BOTANY DEPARTMENT, AND
ZOOLOGICAL JOURNAL CLUB
January 23, 1957
HETEROCHROMATIN AND THE PROBLEM OF NUCLEAR DIFFERENTIATION.
By Jack Schultz, Institute for Cancer Research, Fox Chase, Philadelphia,
Pennsylvania.
Although the concept of nuclear differentiation is clouded by semantics,
morphological changes in chromosomes during development have been
demonstrated. Alterations in the economy of the cell are correlated with
activities in the heterochromatic regions of the chromosomes.
Previous experiments with Caspersson suggested that heterochromatin
played an important part in nucleic acid synthesis. Genetic investigation
using the Y chromosome as a typcial heterochromatic region is complicated
because accurate mapping has not been possible. No good markers are
available, genetic recombination is hard to follow, and the position effect
in that region is most "lurid." Freed has studied the behavior of the Y
chromosome in the nurse cells of Drosophila. He has shown that although
the nurse cells increase in size during development, the Y component does
not; it remains about the same size as in the far smaller follicles. DNA
measurements are correlated with increase in the ploidy of cells in the series
of duplications, up to the 512-ploid condition of the nurse cell. Micropho-
tometry reveals that more DNA is present in the XXY nurse cell than in
the XX, and that this amount is in excess of what the Y alone contains;
while that of the salivary gland is not as great. Since the nurse cells func-
tion to synthesize DNA while the salivaries secrete a mucoprotein at
pupation, the implications are that the heterochromatin is more active in
DNA-synthesizing cells.
Chemical measurements of RNA reveal no differences in the amounts in
XX and XXY salivaries, but Levinbook and Travaglini have found an
excess of the adenine component in the XXY nuclei of oocytes. Chromatog-
raphy has further demonstrated that more cytosine is present in XX than
in XXY nuclei while the reverse is true for thymidine. The Y chromosome
therefore influences the course of RNA synthesis. The genotype of the
Drosophila has no effect on the total amount of nucleic acid present.
Investigations have also been carried out on the heterochromatin-induced
variegations in Drosophila. The variegation due to a transposition of
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euchromatin in the white locus to a heterochromatic region of another
chromosome affects the eye, Malpighian tubules, and salivary glands. The
effects are also sensitive to environmental change. Amethopterin added to
the culture medium increases the production of variegated regions (stubble
bristle over wild type). The effect is reversed when thymidine is combined
with amethopterin, but thymidine alone produces no change. Deoxyuridine
has no effect, while deoxyadenosine reduces variegation sharply.
This information further strengthens the widely accepted concept of a




RECENT STUDIES IN THE VIRUS ETIOLOGY OF MOUSE LEUKEMIA. By
Charlotte Friend, Sloan-Kettering Institute, New York, New York.
Leukemia can be transmitted from one mouse to another by a cell-free
agent. This result, known since 1946 for transmission of leukemia to new-
born mice, has now been extended to transmission of tumor to adult mice.
Discovery of small virus-like inclusion bodies in the cytoplasm of cells
of the Ehrlich ascites tumor of a strain of Swiss mice (a noninbred strain)
suggested the possibility of virus etiology of this tumor. Cell-free extracts of
the tumor were given to adult Swiss mice. After a latent period of two
weeks, a disease developed which was characterized by an enlarged palpable
spleen, a chronic course of 30 to 100 days, and overt illness several days
before death. The white blood cell count rose sharply, sometimes reaching
300,000 terminally (normal-16,000), while the red blood cell count fell to
anemic levels. Large, fragile mononuclear cells, probably of granulocytic
origin, dominated the peripheral blood. Some nucleated red cells appeared
in the terminal stages.
Post-mortem findings included a greatly enlarged spleen and liver and
slightly enlarged lymph nodes. The bone marrow was almost completely
replaced by the abnormal mononuclear cells with enlarged nuclei and thin
rims of cytoplasm. Pathological changes were also found in the lungs,
heart, and other organs.
The disease has been propagated by serial transfer of cellular suspensions
and cell-free filtrates of affected organs. It has not been possible, however,
to re-isolate the agent from the ascites tumor itself.
Neutralizing antibodies were obtained from rabbits immunized with
tumor extract. These antibodies did not cross-react with the virus of lym-
phocytic choriomeningitis.
At present, work is in progress on several additional aspects of the
problem. Tissue culture, chemical purification, and electron microscopy of
the agent itself should yield further information on its exact nature. In
addition, there is an active search for effective chemotherapeutic agents.
LISA A. STEINER
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